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Report No. 118 ALTOSCAN COMPANY Pave No.

PURPOSE OF PROJECT
This is an encineerin~ investiration incorporating
the use of flvine models to determine the optimum means of
sustainine radar reflectine tareets at altitude under a
rather wide ranre of wind velocities. The specific reauire
ments for the device are as follows:
(1) capable of hoverin~ with full control while
bein~» tethered to a small surface craft;
(2) capable of attainine a maximum altitude of
500 feet above seg level while suvportine
a tarret weirht g?ﬁ}s nounds;
(3) capable of supnorﬁ?n% 3 tarret weirht of
25 pounds at 500 feet altitude with a wind
of (30) knots and a ship speed of 25 knots;

1

(L) capable of hoverin= and forward speeds up to 55 knots;

(5) capable of continuous operation for a 24 hour period;

(6) capable of beine launched from a limited deck space,

Inasmuch as control and stability of the tethered lifting

device are considered to present the major problems in this

investirmation and development project, a relatively hirch per-

centave of the contractors effort has been concentrated in

these flelds,
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IT.

STATUS OF DESIfGN AND, FABRICATION ACTIVITIES

All equipment and components are complete for the
Phase 1 B Hoverins Stability Tests. Circuit modifications
are still beino made in the control system to improve the
operation of the TARD Gyro and its application to the
shrouded propeller model. Various sizes afid combination
of wines were fabricated to conduct the deflected slip-

stream tests.
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IIT TFEST ACTIVITIES
DISCUSSION

A,

The concept of combinine the ducted propeller and

the deflected slipstream principals is intended to provide

a confiruration with the thrust axis tilted in relation

to the rround in a no-wind condition. The amount of tilt

will increase as the wind velocity increases. It is

expected that such a confisuration will raise or possibly

eliminate the noint in the velocity rance where the pitching

moment of the duct reverses, and it is further expected to

eliminate or reduce transition oroblems. It is also ex-

pected that the tetherines of this conficuration will pernit

satisfactory maneuverins of the craft with control about

two axis only.

ACTIVITIFS COVFRFD BY THIS REPORT

1.

2.

The lack of full power and thrust reported in the
orevious Status Report was found to be due to
improver adjustments of the motor zenerator unit.
This situation has been corrected.

The major effort covered by this report consisted

WA
" ToPstatic tests run with both the 2b-ineh’and 30-inet
(g

diameter ducts, mounted in suitable rigcing to measure
thrust, dras and moments., These tests were to run

to investirate various methods of deflectins the slip-
stream of a ducted vropeller and to obtain measurements

of the masnitude and direction of the resultant liftineg-—3
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IITI TEST ACTIVITIES continued -
ACTIVITIES COVERED BY THIS REPORT continued =

B.

2.

]

i
e

e

3.

continued ~

% force. Tests were 21so conducted to measure the

effectiveness of the control surfaces and to investi-
mate the zirflow over the control surfaces when the
slipstream is deflected by 2 wine. No conclusions

have been drawn from these tests to\date; however,

the data obtained will be utilized im the actual

flisht testing proeram. \\\

Various winz sections, areas, and hirsh-1ift devices
have a wide ranse of values of L/D. It is also true
that the more the slipatream is turned, the lower

will be the value of L/D. The resultant of the thrust
and the force derived from turnins when expressed as
R/T, offers a means of comparinc the efficiency of

the turninz methods. The accompanyinc sketches (Fig. 10)
illustrate the many different turnine means tested

and rive the maximum value of R/T obtained. The
selection of the turning means to be used in the flicht
test model has been based on the hishest value of R/T
for the amount of turnine reouired by the confieuration.
The tail portion of the fuselame with the transmission,
control surfaces and gyro unit intagt wassuspended in

a two axiﬁ zimbal ring. The transmission was driven

by an electric motor attached at the forward end of the



e o a4 oS BARPL A A oo

Report No. 118 ALTOSCAN COMPANY Page No. 5

IITI TEST ACTIVITIES continued -
ACTIVITIES COVERFD BY THIS REPORT continued =

B.

3.

continued «

fuselage, This riz was used as a bench test of
the complete control system, and to make initial
adjustments of the gyro authority and zround

»
control units prior to actual flisht testing.
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IV ACTIVITY FOR NEXT PERIOD
Actual fli~ht test are to be started with freedom
in one plane only and without deflection of slipstreanm.
As work prorresses, the model will be released in two
nlanes of motion and deflection of the slipstream will be

incorporated.
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LIST OF FIGURES
Firure No, Description

1 and 2. Photorraph of eeneral test set-up
usine 24" duct. Data obtained in
this set-up included power absorbed,
combined thrust of duct and propellers,
1ift and draz of deflectins devices,
End plates are outside of slipstream.

3. Photorraph showing arranzement with
end vlates inside slipstream.
L, Photocraph showing airfoll with

fixed flap and ramps.

£. Photosraph of installation of two
airfoils with fixed flaps and ramps.

6. Front vhotozraph of two airfoils with
fixed flaps and ramps with staeger.

7. Photorraph of test set-up incorporating
curved deflector plate.

8. Photorraph of static test set-up with
30" duct used to measure thrust of the
duct and propeller alon~ with moments
of the tail surfaces and the deflector

wine,

9. Photorraph of tufts showing effect of
deflector wine on airflow over tail
surfaces.,

10, Schematic sketches of test set-up to

investizate various deflector arrance-
ments with rance of variable investi-
sated ard R/T results.

XA-3-275 Drawine illustrating overall dimension
of flieht test model.

XA=-3=277 Drawine illustrating expected normal
altitude of flirht test model in wind.
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Fizure No. 3
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TEST RUN 1-13
THrRusT
[TL 1 oc . End plates outgide slipstream
T Chord = 8" Span = 26"
K Vo' B SN VY S .
A <, + Dra XL =G,and varying betw. 10°-35
]
' 4 Max R/T @oC = 20° = 99.4%.
N VeCTOR
L
Resuirant Ly
TEST RUN 14-17

End plates outside slipstream
¢, = 13° to 19°

o(,* 11° to 17°

cﬂ__ ..._%’.!-...__
| withol, » 11° and 3 = 8°
: Max R/T = 98.5%
-l
TEST RUN 18-35
e C

End plates outside slipstream
ol = 13° to 19°

oC,= 11° to 17°

B = <4° o+8°

C = -30° to+20°

WithaC,2 15°, Bo 00, C» -10°
Max R/T = 99.9%

Pigure 10-a

PRSI o v < . P
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TEST RUN 36-41
End plates outgide slipstream
(T | ¥ 4, Chord L and Us 8" Chord M s 12
ﬂ.wﬁt?{ ? | . e(ﬁ: o, varying betw. 10° - 20°
E T 'C%;ffif;};“- T hiehec @ 100
7""”""%& Max R/T « 99.9%
— |

TEST RUN 42-51

End plates outside slipstream
P= -8° to+8°
= =20°
with b @+4°
Max R/T = 98.8%

TEST RUN 52-

-

End plates outside slipstream
Of = QG C, varying betw. 10° - 25°
withol @ 10°

S Max R/T = 99%

Fisure 10-b

o e s 1 . . R
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IEST RUN 56-62
End plates outside slipstream
Qfu varying from 15° to 20°

C varying from =20° ¢o -40°

p varying from -8° to + 8°
" WithoC @ 15°
Max R/T « 99.9%

TEST RUN 63-66
End plates cutside slipstream
/ o, = xﬁ =aCy,
oC varying from 10° to 25°
'E'“ 11 < witheC @ 10°
/ Max R/T s 99%
\ ‘
-—I?_’,”—l
TEST RUN 67-
(T —

End plates outaside slipstream

oC, varying from 10° to 35°

'
~~«E — 1" ~-—~-~—-/ witheC @ 10°

Max R/T = 99.2%

Figure 10-c
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TEST RUN 74-79
[ —

End plates outside slipstream

Z oC,varying from 10° to 35°

withoC @ 15°

Max R/T = 98.9%

A" l
ok
TEST RUN 80~
straichteners
Y End plates outside slipstream
! With and without straightener vanes
o
| /_-J; in slipstream forward of wing.
S ~~~——{6—- o, verying from 10° to 35°

withoC @ 10°
Max R/T = 99.9%

O S
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TEST RUN 96-102
- End plates in slipstream
/ ¥ Span = 17,.5"
e
SR G C varying from 10° to 30°
Withol » 20°

Max R/T = 99,8%

TEST _RUN 103-109

End nlates in slipstreanm
X, =0(,, varying betW. 10° and 30°
withel = 10°

Max R/T « 97.3%

TEST RUN 110-118

End nlates in slipstream

O = X varyine betw. 10° to 20°
withoC = 10°

/ Chord = 22n

Max R/T = 96%

Figure 10-e
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TEST RUN 119=-125

—-
|

3!»

End vlates in slipstream
Chord = 12n

o€, varying from 10° to 28°
Witho( » 17-1/2°

Max R/T = 96.9%

TEST RUN 126-139
End plates in slipstream

Fixed T.E. flap @ -45°
Ramps on upper surface
Chord (without flap) =« 12"
of varyine from 5° to 25°
witheC » §°

Max R/T = 90.9%

TEST RUN 140-161

End nlates in slipstream
Fixed T.E. flap @ =45°

Ramps on upper surface

-

R

10" Chord (without. flap) = 12"

OC varying from 0° to 38°
©Cvarying from 0° to 12-1/2°
C varyins from 00 to 12-1/2°
vitheC @ 0° andC = 0°

Max R/T = 88.5%

Hﬁ" iO-i
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Firure 10-g

Pape No. 19

TEST R 2

End plates in slipstream
Curved deflector plates only
Max R/T = 75.5%
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